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Financial Development and Economic Growth:  
A Panel Approach 
 
P.J. Dawson* 
Abstract 
This paper examines the finance-growth nexus for a panel of less developed countries 
using panel cointegration methods. The financial development elasticity of GDP is 
0.46 and this varies little between broad income groups. 
 
1. Introduction 
The hypothesis that a positive relationship exists between financial 
development and economic growth was first recognised inter alia by Goldsmith 
(1969) and McKinnon (1973) and a large empirical literature has since followed. 
Recent reviews include Levine (2003) and Demetriades and Andrianova (2004). The 
main line of inquiry in the early literature is testing the hypothesis that a positive 
relationship exists between financial development and economic growth. The general 
conclusion is that most but not all studies support this hypothesis and Levine (2003) 
concludes that, "Countries with better-developed financial systems tend to grow 
faster. Specifically, both financial intermediaries and markets matter for growth." The 
second line of inquiry examines causality where conclusions are less clear and 
Demetriades and Hussein (1996) for example find evidence of causality in both 
directions.  
                                                 
*
 Phil Dawson is a Reader in the School of Agriculture, Food and Rural Development, 
Newcastle University, Newcastle upon Tyne, NE1 7RU United Kingdom. Tel: +44 
(0)191 222 6883, Fax: +44 (0)191 222 6720, Email: P.J.Dawson@ncl.ac.uk. 
 
 2 
 
Christopoulos and Tsionas (2004) note that some previous time series studies 
have not paid proper attention to the properties of the data: the small samples which 
are only available for many less developed countries (LDCs) distort the power of 
statistical tests and conclusions may be misguided. Accordingly, they examine the 
finance-growth relationship for 10 LDCs for 1970-2000 using panel cointegration 
tests and results show that a positive relationship exists between financial depth and 
economic growth. This paper extends Christopoulos and Tsionas (2004) by using a 
larger panel of 58 LDCs which includes low, lower-middle and upper-middle income 
countries and for a longer time span of 1960-2002. We examine the relationship 
between GDP and financial development and, because if its importance in the 
finance-growth nexus, investment is also included. The existence of a long-run 
relationship is examined using the panel cointegration methods of Pedroni (1999, 
2004). We then estimate these relationships using Pedroni's (2000) fully modified 
ordinary least squares (FMOLS) method which provides insights about each LDC, 
and more importantly on the generality of these relationships. We do not address the 
issue of causality.  
 
2. Empirical Method 
It is well-recognised that conventional augmented Dickey-Fuller (ADF) tests 
for unit roots (Dickey and Fuller, 1981) have poor size and power properties when 
applied to individual time series of moderate length. This can be improved by pooling 
information across a number of individuals in a panel. To test for non-stationarity in a 
panel, a number of ADF-tests have been recently developed (Harris and Sollis, 2003, 
pp.191-200). The test used here is that of Im, Pesaran and Shin (IPS) (2003) where the 
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null is that each individual series in the panel contains a unit root and the alternative 
that at least one of the individual series in the panel is stationary. To implement the 
IPS-test, an ADF-equation is estimated for each individual; heterogeneous dynamics 
are allowed where the number of lags in each individual equation is determined 
parametrically using a general-to-specific sequential t-test on the last lag which is 
evaluated at the 10% significance level; and heterogeneous trends are admitted. The 
IPS-statistic, which is essentially the average of the individual ADF-statistics, is 
adjusted to be asymptotically standard normal. The test is one-sided and an IPS-
statistic in the left tail of the distribution provides evidence for rejecting the null; the 
critical value at 5% is -1.645. Non-rejection of the null implies that the individual 
series are I(1). The existence of a long-run finance-growth relationship requires that 
both GDP and financial development are I(1). 
 
Cointegration tests using panel data also have better size and power properties 
than conventional Engle-Granger cointegration tests which are applied to individual 
time series (Engle and Granger, 1987). Recently, a number of tests for non-
cointegration have been developed for use with panel data and we use the ADF-type t-
statistic of Pedroni (1999, 2004). For the case here, we estimate: 
ititi2iti1iiit uINVFtGDP +β+β+δ+α=  i=1,…,N, t=1,…,T.  (1) 
where F is a measure of financial development, INV is investment, t is a trend, and T 
need not the same for all i individual LDCs. The group-means estimator is used to 
estimate (1) so that the parameters vary across individuals thereby permitting 
heterogeneity (Greene, 2000, pp.562-564). The null of non-cointegration tests the 
non-stationarity of the residuals, ituˆ , in the equation: it1t,iiit uˆuˆ ε+ρ= − , and 
essentially follows the IPS-test for unit roots. Specifically, the null is that the 
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variables are not cointegrated for each individual in the panel (ρi=1) and the 
alternative is that cointegration exists (ρi<1) for a significant proportion of the 
individuals. We also use an alternative test for non-cointegration which is analogous 
to the Phillips and Perron (PP) (1988) t-statistic (Pedroni, 1999, 2004).  
 
 If cointegration exists between variables in a panel, a number of methods can 
be used to estimate the parameters in (1) (Harris and Sollis, 2003, pp.206-211). That 
chosen here is the group-means FMOLS method of Pedroni (2000) which deals with 
serial correlation using a non-parametric approach and allows for heterogeneity across 
the individual LDCs. This latter property is important since there is no reason why the 
cointegrating parameters are invariant across individuals. Moreover, estimates of the 
cointegrating vector for the panel can be interpreted as the mean value of all 
cointegrating vectors which is not the case of some other estimators.  
 
3. Data and Results 
 The unbalanced panel dataset consists of annual observations for 58 LDCs 
with a maximum sample period of 1960-2002 (source: World Bank, 2006). Sample 
periods given in Table 1 vary between countries because of data availability: 25 have 
a sample period of 1960-2002 and a further 25 have sizes greater than 30 
observations. 'Low income' countries number 29, 19 are 'lower-middle income' 
countries and 10 are 'upper-middle income' countries. GDP and investment, which is 
gross capital formation, are measured at market prices in constant local currencies. 
Financial development is measured by liquid liabilities (M3).  
 
Table 1 about here 
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 We first test for unit roots. The IPS-statistic for (logged) GDP is 1.98 and 
GDP is I(1). Various measures of financial development have been used in the 
literature and the M3/GDP ratio, or financial depth, is perhaps the most common. The 
IPS-statistic for M3/GDP is -4.01 and at least one of the individual series in the panel 
is stationary. This ambiguity is problematic since cointegration between GDP and 
financial development requires that both are I(1). Accordingly we seek an alternative 
measure of the latter. Given data on M3/GDP, an obvious and pragmatic measure of 
financial development is M3. The IPS-statistic for (logged) M3 is -1.41 and M3 is 
I(1). The IPS-statistic for (logged) INV is -3.88 and at least one of the individual 
series in the panel is stationary. Given these unit root tests, we now examine the 
existence of cointegration between GDP and M3. INV is also included as a 
conditioning variable in the sense that it is not error-correcting in the long-run 
relationship between GDP and M3 to improve the small sample performance of the 
inference on the β1-coefficient. 
 
Results of testing for cointegration in (1) are shown in Table 1.1 The nulls of 
non-cointegration using standard Engle-Granger tests for each LDC are in general 
rejected. The exceptions are for the low income countries of Gambia and Pakistan, the 
lower-middle income countries of Colombia and Paraguay, and the upper-middle 
income countries of Botswana, Chile and Dominica. The null of non-cointegration in 
the panel using both of Pedroni's (1999, 2004) group ADF- and PP-statistics is 
                                                 
1
 Following Pedroni (1999, 2004), the variables are demeaned and detrended. 
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rejected and cointegration exists for a significant proportion of LDCs in the sample, 
and there is a long-run relationship between GDP and M3.2 
 
Table 1 also shows estimates of the cointegrating parameters using the group-
means FMOLS method of Pedroni (2000). Since GDP and M3 are measured in 
logarithms, estimates of the β1i-parameters are the financial development elasticities 
of GDP. These are statistically significant in general: β1 is insignificant in nine cases, 
namely, Haiti, India, Lesotho, Mauritania, Niger, Senegal, Sierra Leone, Algeria and 
Venezuela. Financial development elasticities of GDP vary between 1.39 for South 
Africa and (the insignificant) 0.06 for Niger. From the sample of 58 LDCs, 36 of 
these elasticities lie within the range 0.35-0.70 and 47 lie within the range 0.25-0.85. 
 
The M3 elasticity of GDP for the full sample is 0.46 and this is statistically 
significant. We also use Pedroni's method to estimate (1) for each income group. The 
M3 elasticity of GDP for low income countries is 0.43, that for lower-middle income 
countries is 0.51, while that for upper-middle income countries is 0.44. While it is 
                                                 
2
 Christopoulos and Tsionas (2004) argue that long-run causality exists from the 
independent variables to the dependent variable if the null in the panel test of non-
cointegration is rejected. The result here suggests therefore that there is long-run 
causality from M3 to GDP. The null of non-cointegration when M3 is the dependent 
variable is rejected (group ADF- and PP-statistics are -4.99 and -5.18) which suggests 
that there is long-run causality from GDP to M3. Thus bi-directional long-run 
causality is implied. This result substantiates the conclusions of Demetriades and 
Hussein (1996) and Christopoulos and Tsionas (2004). 
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does not seem possible to test between these elasticities within Pedroni's method, it is 
clear that they vary little between broad income groupings. Since INV is an I(0) 
conditioning variable, the interpretation of the β2i-parameters in (1) is not meaningful 
since it does not have the usual property of robustness to endogeneity (or omitted 
variables) that β1 has. 
 
4. Conclusions 
The result that a positive relationship exists between GDP and financial 
development in LDCs supports the consensus in the literature when individual 
countries are examined (eg. King and Levine, 1993, Levine et al., 2000). Moreover, 
our result substantiates the conclusions from other studies that examine panel data 
(Odedokun, 1996, Ram, 1999, and Christopoulos and Tsionas, 2004). However, the 
magnitude of the effect of financial development on GDP estimated here is not 
directly comparable with many other studies which use growth rates (Odedokun, 
1996, and Ram, 1999), or the variables in absolute levels (Christopoulos and Tsionas, 
2004), or alternative measures of financial development. Nevertheless, our estimate of 
the financial development elasticity of GDP of 0.46 seems intuitively reasonable. 
 
The approach adopted here is subject to five caveats. First, a long panel of 
1960-2002 is used to maximise estimation efficiency. It is possible that structural 
breaks may have occurred in the individual series and these have not been 
investigated. Second, we have ignored dynamic heterogeneity of business cycles but 
their inclusion is not obvious within our empirical method. Third, our model, like 
many in the literature, is ad hoc and specification bias may have resulted from 
omitted variables. Nevertheless, omitting investment from our estimated equations 
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results in the financial development elasticity of GDP changing little and specification 
bias from omitted variables appears of small concern. Fourth, liquid liabilities in the 
form of M3 are used to proxy financial development. The merits of alternative 
measures have generated much debate in the literature (for example, King and Levine, 
1993, and Levine et al. 2000) and little consensus has emerged. However, the results 
here suggest that on statistical grounds, some measures are more appropriate than 
others. Finally, the appropriateness of pooling data from different countries has 
recently been questioned by Schiavo and Vaona (2008) and Luintel et al. (2008). Both 
show that pooling such data within a finance-growth relationship is not supported 
statistically, but Schiavo and Vaona argue that pooling may be pragmatically justified 
since the efficiency gain outweighs the bias from superimposing identical coefficient 
across all countries. 
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 Table 1: Sample and Results  
Country Sample Cointegration Test Dependent Variable: GDP 
   M3 INV 
   β1i t-stat. β2i t-stat. 
Low Income Countries  
 
   
Bangladesh  1976-2002 -1.99* 0.531 6.93* -0.027 0.34 
Benin  1962-2002 -2.55* 0.411 4.48* 0.067 0.77 
Burkina Faso  1965-2002 -4.40* 0.424 5.57* 0.065 0.74 
Burundi  1964-2002 -4.16* 0.487 5.73* 0.035 0.64 
Cameroon  1960-2002 -2.82* 0.652 3.37* 0.025 0.15 
CAR  1960-1991 -3.15* 0.395 5.65* 0.068 1.03 
Congo Republic  1960-2002 -3.79* 0.933 14.13* 0.143 1.88 
Cote d'Ivoire  1962-2002 -3.60* 0.792 12.75* -0.017 0.26 
Gambia  1966-2002 -2.95* 0.467 7.37* 0.164 4.31* 
Ghana  1960-2002 -3.31* 0.577 6.02* -0.251 1.58 
Haiti  1960-2002 -3.55* 0.123 1.56 0.089 1.34 
India  1960-2002 -3.88* 0.130 1.66 0.735 6.60* 
Indonesia  1965-2002 -3.84* 0.370 10.71* 0.160 3.60* 
Kenya  1966-2002 -3.08* 0.651 26.03* 0.012 0.15 
Lesotho  1973-2002 -6.18* 0.138 1.72 0.477 5.51* 
Madagascar  1962-2002 -3.35* 0.334 9.27* 0.176 4.59* 
Malawi  1964-2002 -4.06* 0.822 12.14* -0.137 3.20* 
Mali  1967-2002 -2.94* 0.483 6.70* 0.133 1.42 
Mauritania  1962-2002 -2.93* 0.182 1.68 0.194 2.23* 
Myanmar  1960-2000 -2.14* 0.520 5.07* 0.290 4.31* 
Niger  1962-1999 -3.52* 0.062 1.45 0.071 1.33 
Nigeria  1960-1998 -3.66* 0.218 2.68* 0.307 3.68* 
Pakistan  1960-2002 -1.66 0.693 5.60* 0.358 2.21* 
Papua New 
Guinea  
1973-1999 -2.74* 0.835 10.73* -0.056 0.43 
Rwanda  1964-2002 -4.87* 0.310 3.34* 0.297 5.24* 
Senegal  1960-2002 -3.13* 0.080 1.63 0.510 5.27* 
Sierra Leone  1980-2002 -3.90* 0.066 0.43 -0.043 1.05 
Togo  1962-2002 -3.00* 0.393 5.62* 0.054 0.47 
Zimbabwe  1975-2002 -3.42* 0.343 6.80* 0.278 2.67* 
Lower-middle Income Countries      
Algeria  1964-2001 -4.85* 0.185 0.70 0.365 1.51 
Bolivia  1970-2002 -1.92 0.228 8.87* 0.116 2.11* 
Brazil  1960-2002 -3.02* 0.201 2.30* 0.664 5.49* 
Colombia  1960-2002 -2.76* 0.383 3.61* 0.448 3.16* 
Dominican Rep. 1960-2002 -5.08* 0.514 7.81* 0.217 3.22* 
Ecuador  1960-2001 -2.15* 0.621 5.20* 0.189 1.14 
Egypt  1960-2002 -5.21* 0.673 10.39* -0.073 0.75 
Guatemala  1960-2002 -3.02* 0.589 9.06* 0.140 1.71 
Guyana  1960-2002 -3.44* 0.286 8.08* 0.339 5.88* 
Honduras  1960-2002 -1.03 0.423 8.09* 0.206 3.05* 
Morocco  1965-2002 -2.25* 0.547 19.00* 0.030 0.69 
Paraguay  1960-2002 -3.53* 0.337 4.29* 0.302 3.58* 
Peru  1960-2002 -1.82 0.583 8.83* 0.057 0.61 
Philippines  1960-2002 -3.01* 0.344 5.19* 0.330 3.39* 
South Africa  1965-2002 -0.68 1.387 7.67* -0.336 2.50* 
Sri Lanka  1960-2002 -4.17* 0.673 7.54* 0.018 0.22 
Swaziland  1971-2002 -2.42* 0.565 2.76* 0.222 0.80 
Thailand  1960-2002 -3.27* 0.478 22.93* 0.216 7.04* 
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Tunisia  1961-2002 -3.02* 0.737 16.24* 0.060 0.67 
Upper-middle Income Countries      
Argentina  1960-2002 -4.06* 0.448 3.66* 0.016 0.07 
Botswana  1975-2002 -1.46 0.595 5.42* 0.335 2.93* 
Chile  1961-2002 -2.16* 0.351 6.99* 0.274 4.16* 
Costa Rica  1960-2002 -2.48* 0.287 3.97* 0.472 5.66* 
Dominica  1977-2002 -2.39* 0.478 9.58* 0.094 1.36 
Gabon  1960-2002 -2.94* 0.820 7.91* 0.056 0.56 
Mexico  1960-2002 -1.64 0.444 2.44* 0.510 2.31* 
Panama  1980-2002 -2.64* 0.573 20.61* -0.122 5.86* 
Uruguay  1960-2002 -2.43* 0.229 4.04* 0.286 3.52* 
Venezuela  1960-2002 -3.34* 0.151 1.29 0.358 1.81 
Panel       
Group PP-Stat.  -2.95*     
Group ADF-Stat.  -2.50*     
Low Income    0.429 34.76* 0.144 9.90* 
Lower-middle Inc.    0.513 36.38* 0.185 9.41* 
Upper-middle Inc.    0.442 20.84* 0.228 5.23* 
Full Sample   0.459 54.05* 0.172 14.56* 
Note: * denotes significance at the 95% confidence level. 
 
 
